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(54) MICROWAVE EXCITED LIGHT SOURCE 

(57)Abstract: 

PURPOSE: To provide a microwave excited light source suitable for 
uniform linear or panel illumination. 

CONSTITUTION: This is a microwave excited light source which is 
equipped with a microwave power source 14, a rectangular waveguide 
tube 1 3 for introducing the microwaves outputted from the microwave 
source 1 1 , and a cavity 10 for accommodating the electrodeless lamp 
14 generating induction discharge by the microwaves introduced into 
the rectangular waveguide tube 12 and emitting light, and in which the 
microwave source 14 and the rectangular waveguide tube 13 and the 
cavity 10 are electrically connected. This is provided with a U-shaped 
field generating means 1 1 consisting of a permanent magnet for 
forming a magnetic field in the electrodeless lamp 12, and the open 
side of the field generating means 1 1 is directed along the 
electrodeless lamp 12. 
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[Claim 1] A microwave power source and the rectangular waveguide which introduces the microwave outputted from said microwave 
power source, In the microwave excitation light source equipment to which the cavity which contained the electrodeless lamp which 
produces inductive discharge by the microwave introduced into said rectangular waveguide, and emits light was provided, and said 
microwave power source, rectangular waveguide, and cavity were connected electrically Microwave excitation light source equipment 
with which the U-shaped field generating means which consists of a permanent magnet which forms a magnetic field was established, 
and the opening side of said field generating means was turned along with said electrodeless lamp in said electrodeless lamp. 
[Claim 2] Said field generating means is microwave excitation light source equipment according to claim 1 which has beyond 
sufficient magnetomotive force for making a electron cyclotron resonance start. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is light equipment using the electrodeless lamp which produces inductive discharge by 
microwave and emits light, and relates to the superficially suitable light equipment for the homogeneity exposure by the strong 
illuminance. Such light equipment is used to carry out decomposition removal of the resist applied on the semi-conductor wafer using 
ozone and ultraviolet rays for example, in a semi-conductor manufacture process. 
[0002] 

[Description of the Prior Art] Two or more electrodeless lamps are formed in a cavity, the metal rod for adjustment is further formed 
in a cavity, and the microwave excitation light source equipment superficially irradiated with a strong illuminance is indicated by JP,2- 
204902,A. 

[0003] Drawing 5 is the outline block diagram showing conventional microwave excitation light source equipment. Two or more 
straight pipe-like electrodeless lamps 2 are arranged in the cavity 1 of the shape of a flat rectangular parallelepiped at the plane, and 
the inferior surface of tongue of this cavity is formed at a wire gauze 3, and can take out light now so that it may illustrate. 
[0004] The power feed hopper 4 is formed in the above-mentioned cavity 1 , and microwave power is supplied from the microwave 
power source 6 through a waveguide 5. Moreover, the metal rod 7 for adjustment for taking adjustment between the microwave power 
source 6 and a lamp 2 is formed in the upper part of a cavity, by having consistency by adjusting the insertion length into the cavity of 
this metal rod, it becomes easy to concentrate the electric field in a cavity on a lamp, and ultraviolet rays are superficially irradiated 
with a strong illuminance. 
[0005] 

[Problem(s) to be Solved by the Invention] With the above-mentioned conventional technique, in order to make whenever 
[ Mitsuteru ] increase, power was centralized on the lamp by forming the metal rod for adjustment. However, since it was necessary to 
decide the location and number of this metal rod by trial and error for every configuration of a cavity, they had the problem that a 
design change was difficult. When it increases beyond a value with a plasma consistency, the cutoff phenomenon of the microwave by 
the plasma happens and it becomes impossible and for microwave to invade into the plasma, although the luminescence reinforcement 
of a lamp increases in proportion to the plasma consistency in a lamp. Therefore, there was a problem that the rise of the luminescence 
reinforcement of the lamp beyond it could not be performed. 
[0006] 

[Means for Solving the Problem] The rectangular waveguide which introduces the microwave outputted from the microwave power 
source and the microwave power source in claim 1 of this invention, The cavity which contained the electrodeless lamp which 
produces inductive discharge by the microwave introduced into rectangular waveguide, and emits light is provided. The U-shaped 
field generating means which consists of a permanent magnet with which a microwave power source, rectangular waveguide, and a 
cavity form a magnetic field in an electrodeless lamp for the microwave excitation light source equipment connected electrically is 
established, and it is characterized by turning the opening side of a field generating means along with an electrodeless lamp. 
[0007] Moreover, especially in claim 2, it is characterized by having beyond magnetomotive force for making a electron cyclotron 
resonance start with a sufficient permanent magnet. 
[0008] 

[Function] A plasma consistency will be raised, if a field generating means is arranged so that the magnetic field of the direction of a 
round slice of a lamp may be formed in an electrodeless lamp while exciting the plasma with microwave. By arranging a field 
generating means so that the direction of the above-mentioned line of magnetic force may become parallel to the direction of a round 
slice of a lamp, and the travelling direction of microwave especially, and building the field which fills sufficient flux density to start a 
electron cyclotron resonance (ECR) moreover, an electron obtains energy from microwave, and is accelerated in resonance, 
consequently the above-mentioned electron ionizes filler gas efficiently, and the plasma state of high density is realized in a lamp. 
There is no fear of moreover the cutoff phenomenon of the microwave accompanying the rise of a plasma consistency happening by 
the plasma production by ECR. A single or more figures plasma consistency can be easily raised by starting ECR especially. 
Therefore, the same luminescence of an illuminance high [ but ] of incidence microwave power is attained. 
[0009] 

[Example] Drawing I is the outline block diagram showing one example of the microwave excitation light source equipment 
concerning this invention. The field generating means 1 1 is formed in a cavity 10, the electrodeless lamp 12 is further contained, and a 
microwave power source, rectangular waveguide, and a cavity are electrically connected to it, respectively so that microwave power 
may be supplied to this cavity from the microwave power source 14 through rectangular waveguide 13, so that it may illustrate. 
[0010] Power feed hopper 10b is prepared in field 10B of the side which the field generating means 10 is formed in field 1 OA of a flat 
rectangular parallelepiped, and is connected with rectangular waveguide 13, and a cavity 10 carries out the termination short circuit of 
the microwave waveguide by closing this field 10B and field 10C which counters. Furthermore, field 10D is formed at 10-N wire 
gauze, and light can be taken out from this field 10D. In addition, fields other than the above are closed. 

[001 1] It is guide wave length lambdag of microwave to the rectangular waveguide 13 side from field 10C which the electrodeless 
lamp 1 2 of the shape of two or more straight pipe and 1 2 - make carry out the termination short circuit of the microwave waveguide 
into the above-mentioned cavity 10, and an parallel location, i.e., field 10C. Along with the part of the crest of two or more standing 
waves located on one fourth of repeat locations, it is arranged, respectively. In addition, as a location which arranges a lamp, also in 
order to make light emit efficiently, the part of the crest of a standing wave is the best 

[001 2] The field generating means 1 1 is presenting the U shape, it carries out opposite arrangement of the two permanent magnets 
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1 1 A and 1 1 B of the almost same die length as the die length of an electrodeless lamp 1 2 so that the magnetization directions may 
differ, and it constitutes a horseshoe-shaped field generating means with York as shown in drawing 2 using York 1 1C which makes a 
magnetic path form among both magnets. That opening side is turned along with the lamp, and this field generating means is arranged 
where the opening side edge section of a field generating means is moreover embedded at field 1 OA of a cavity 1 0. Therefore, as 
shown in drawing 3 , the line of magnetic force of the direction of a round slice of a lamp arises from a horseshoe-shaped field 
generating means, if a magnet is arranged so that the magnetic field by this field generating means may be formed in a lamp, plasma- 
ization of the filler gas of a lamp will be promoted and a plasma consistency will be raised. A field generating means is arranged so 
that the direction which is the above-mentioned line of magnetic force may become parallel to the direction of a round slice of a lamp, 
and the travelling direction of microwave especially, and it is set as the flux density with which are satisfied of the conditions of (1) 
type moreover shown below. 
[0013] 

Omega=eB/m--(l) 

here - an electronic cyclotron frequency with omega equal to a microwave frequency, and B -- flux density and m — mass of electrons 
and e - base - it is a charge. Therefore, it is 2.45GHz about the microwave frequency of the microwave power source 14. Then, it 
becomes B= 875 gauss. 

[0014] As the above-mentioned permanent magnets 1 1A and 1 IB, it is Sm Co with strong magnetomotive force. Or Nd-Fe Although 
used, it is Sm Co strong against heat. It is desirable to use a magnet. Moreover, the magnetic field strength and field distribution to 
need can be freely adjusted by changing various width methods of York 1 1C, and extending or narrowing spacing between magnet 
HAandllB. 

[0015] An electrodeless lamp 12 has various metals or these halogenides of rare gas, such as Ne and Ar, and a small amount, such as 
Hg, Cd, and Zn, etc. as matter to enclose, using ultraviolet-rays transparency matter, such as a quartz, as the quality of the material, 
when changing according to an application, for example, making it into the ultraviolet-rays light source. Furthermore, what is 
necessary is to take out outside from the stoma which established the end or both ends of a lamp in the side attachment wall of a cavity 
10, and just to carry out temperature control so that the part may be maintained at the temperature corresponding to the optimal vapor 
pressure of an enclosure metal in order to optimize the luminescence reinforcement of a lamp. For example, when carrying out small 
amount enclosure of the Hg and using wavelength (185nm and 254nm) of ultraviolet radiation, it cools with liquids, such as water, so 
that it may keep at 40-70 degrees C. In this case, although it is not illustrating in order for microwave to prevent revealing outside, 
there is wrap need by the metal shielding box about the lamp section exposed outside. 

[001 6] Drawing 4 is drawing showing the relation of the luminescence reinforcement and flux density by this invention in Ne gas- 
charging straight pipe lamp. Incidence microwave power is fixed 100W, and measures the light with a wavelength of 633nm. The 
light-receiving area of a sensor is phi 1 8, and is as a result of [ in a place with a distance / from a lamp / of about 40mm ] 
measurement. The increment in luminescence reinforcement is seen by 900 gauss or more. Furthermore, as compared with the value in 
case a 1 400 gauss optical output does not have a magnetic field, the about 1 .4 times as many increment as this was checked. 
[0017] Although a U character mold or a V character mold may be used although the field generating means 1 1 which presented the U 
shape was made horseshoe-shaped, and carried out with York, a permanent magnet may constitute all from this example. Furthermore, 
although the opening side edge section of a permanent magnet is arranged in the condition of having been embedded at field 1 OA of a 
cavity 10, this edge may be made to contact the top face of a cavity, and you may make it isolated from the top face of a cavity. 
[001 8] Moreover, as an electrodeless lamp 12, although five straight pipe lamps are arranged in a cavity 10, they may be more than it 
or the following. Moreover, a straight pipe lamp may be used as a U character-like lamp and a spherical lamp, and a large area can be 
irradiated with the lamp formed still more flatly. 

[001 9] Furthermore, since microwave is aslant spread by repeating reflection by the side attachment wall inside a cavity, they do not 
need to make it arrange in above-mentioned field 1 0C and parallel, although the field generating means 1 1 and the electrodeless lamp 
12 are arranging microwave waveguide in a location parallel to field 10C which carries out a termination short circuit. 
[0020] Moreover, the injection effectiveness of the microwave power to a cavity can be raised by setting up the dimension of a cavity 
1 0 so that it may resonate on the frequency of a microwave power source. 

[002 1 ] Furthermore, microwave may supply power continuously and may be made to supply it in the shape of a pulse (pulse 

discharge). 

[0022] 

[Effect of the Invention] As mentioned above, since two or more lamps can be turned on to homogeneity more efficiently by being 
raised more than the plasma consistency in the case of exciting the plasma with microwave according to invention of claim 1 , without 
carrying out a design change corresponding to the specification of equipment each, a large area can be irradiated with a high 
illuminance. Moreover, by using a permanent magnet, equipment can be miniaturized, moreover the bad influence of the field to other 
fields other than a lamp can be stopped, and the locked-in effect of the plasma by the magnetic field works effectively. 
[0023] Moreover, since implementation ****** can do the plasma state of the high density which raised the single or more figures 
plasma consistency easily especially according to invention of claim 2, incidence microwave power can make light emit with the same 
high illuminance but. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing one example of the microwave excitation light source equipment concerning this 
invention. 

[Drawing 2] It is the outline block diagram showing the field generating means of this invention. 
[Drawing 3] It is the sectional view which met the A -A line of drawing 1 . 

[Drawing 4] It is drawing showing the relation of the luminescence reinforcement and flux density by this invention in Ne gas- 
charging straight pipe lamp. 

[Drawing 5] It is the outline block diagram showing conventional microwave excitation light source equipment. 
[Description of Notations] 

10 Cavity 

1 1 Field Generating Means 

1 2 Electrodeless Lamp 

1 3 Rectangular Waveguide 

14 Microwave Power Source 
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DRAWINGS 



[Draw ing 1] 
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[Drawing 5] 
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ABSTRACT : PURPOSE: To provide a microwave excited light source suitable for uniform linear or 
panel illumination. 

CONSTITUTION: This is a microwave excited light source which is equipped with a 
microwave power source 14, a rectangular waveguide tube 13 for introducing the 
microwaves outputted from the microwave source 1 1 , and a cavity 10 for accommodating 
the electrodeless lamp 14 generating induction discharge by the microwaves introduced 
into the rectangular waveguide tube 12 and emitting light, and in which the microwave 
source 14 and the rectangular waveguide tube 13 and the cavity 10 are electrically 
connected. This is provided with a U-shaped field generating means 1 1 consisting of a 
permanent magnet for forming a magnetic field in the electrodeless lamp 1 2, and the open 
side of the field generating means 1 1 is directed along the electrodeless lamp 12. 
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